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Abstract: A field experiment was conducted at Agronomy Research Farm, N.D. University of Agriculture and Tech-
nology, Kumarganj, Faizabad during the Rabi season of 2011-12 to access the effect of sowing dates and varieties 
for higher productivity of Indian mustard (Brassica juncea L.). Treatments consisted of four dates of sowing viz. D1 
(25th September), D2 (5th October), D3 (15th October) and D4 (25th October) was kept as main plot and five varieties 
viz.V1 (Rohini), V2 (Maya), V3 (Coral-437), V4 (Kranti) and V5 (PBR-357) was kept as sub plot replicated three under 
split plot design. Results revealed that all the growth, yield attributes and quality were increased significantly under 
25th October sowing. The agronomical parameters like initial plant stand per running meter, plant height (cm), days 
taken to 50 % flowering, leaf area index, dry matter accumulation (g plant-1) and yield and yield attributes like num-
ber of siliquae  plant-1, number of seed siliqua-1, length of siliqua (cm) and seed, stover yields (q ha-1) of mustard 
crop were significantly higher with variety Coral-437. The highest seed yield oil content % was computed under 25th 
October sowing with Coral-437 variety. 25th October sowing with Coral-437 variety proved the most remunerative 
and economically feasible for cultivation of Indian mustard under the agro climatic conditions of eastern U.P. 
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INTRODUCTION 
India is one among the leading oil seed producing 
countries in the world. Oilseeds form the second larg-
est agricultural commodity after cereals. In India mus-
tard is the second important edible oil seed crop after 
groundnut. It plays an important role in the oil seed 
economy of the country. In India, during 2011-2012, 
the rapeseed and mustard crop had production of about 
6.78 million tonnes from an area of 5.92 mha with an 
average productivity of 1145 kg ha-1. However, in  
Uttar Pradesh it is grown in 0.64mha with production 
of 0.72 million tonnes. The average productivity of 
Uttar Pradesh is 1125 kg ha-1. (Anonymous, 2012). In 
India, its cultivation is mainly confined in the states 
viz., Rajasthan, Uttar Pradesh, Madhya Pradesh, Hary-
ana, Punjab, Assam, Bihar, Gujarat and West Bengal. 
Among the states, Uttar Pradesh alone produces about 
20 per cent of total mustard production in India. Indian 
mustard belongs to cruciferae family, genus Brassica 
and species juncea. Rapeseed is locally called sarson, 
toria, yellow toria, whereas, Mustard is called rai or 
laha. Though, the rapeseed and mustard belong to the 
same family and genus, they differ with respect to their 
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plant characteristics.  
Mustard is cultivated in mostly under temperate  
climates. It is also grown in certain tropical and sub-
tropical regions as a cold weather crop. Indian mustard 
is reported to tolerate annual precipitation of 500 to 
1200 mm, annual temperature of 6 to 27 0C, and soil 
pH of 4.3 to 8.3. Rapeseed - mustard follows C-3 path-
way for carbon assimilation. Therefore, it has efficient 
photosynthetic response at 15 to 20 0C temperature. At 
this temperature the plant achieve maximum CO2 ex-
change range which declines thereafter. Mustard re-
quires well drained sandy loam soil. Rapeseed - mus-
tard has a low water requirement (240 - 400 mm) 
which fits well in the rain fed cropping system. Nearly 
20 % these crops are rainfed (Shekhawat et al., 2012). 
Rapeseed and mustard are usually sown by the end of 
September to second fortnight of October in north In-
dia when grown as a sole crop or on dates of the main 
crop when sown as mixed or intercrop. But, with the 
development of new varieties of crops and adoption of 
multiple cropping systems under irrigated condition, it 
has become essential to extend their sowing from  
October to mid of November or even later. Singh and 
Singh (2002) conducted a field experiment at Faizabad 
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(Uttar Pradesh) and recorded higher stover yield with 
14th October sowing as compared to 29th October, 13th 
November and 28th November sowing. 
Delayed sowing owing to change in biotic and abiotic 
environmental conditions may have adverse effect the 
crop performance. It necessitates developing suitable 
agro techniques to augment the productivity of the 
crop. Among the different agronomic practices,  
optimum sowing time plays an important role to fully 
exploit the genetic potentiality of a variety as it pro-
vides optimum crop growing environment such as tem-
perature, humidity and light etc. Sowing time is one of 
the most important non-monetary input which influ-
ences to a great extent on both the productivity of seed 
and oil (Shekhawat et al., 2012). Awasthi et al., 2007 
at Kanpur, Uttar Pradesh, to evaluate the effect of  
sowing dates (15 and 30 October) on growth and yield 
of two varieties of ('Vaibhav' and 'Urwashi') of Indian 
mustard under rainfed conditions. Sowing on 15  
October achieved higher seed compared to sowing on 
30 October. 
Keeping in view the importance of mustard as a major 
oil seed crop of this state the present study was investi-
gated to examine the suitable sowing dates and varie-
ties are the highly remunerative of the cultivation of 
Indian mustard. 
MATERIALS AND METHODS 
A field experiment was conducted during the rabi  
season 2011-2012 at Agronomy Research Farm,  
Narendra Deva University of Agriculture and Technol-
ogy, Kumarganj, Faizabad (U.P.). Geographically, this 
region falls under sub-tropical climate and it is situated 
at 260.47′ N latitude 820.12′ E longitude and an in-
dogangetic alluvial of eastern Uttar Pradesh in India. 
The soil samples were collected at random from the 
experimental field with the help of soil auger up to a 
depth of 15 cm prior to application of fertilizers. The 
soil samples were mixed properly and a composite 
sample was obtained for analysis. The soil was silt 
loam in texture, with Soil pH, E.C organic carbon  
value of 8.2, 0.23 dsm-1 and 0.37 % respectively. It was 
low in available nitrogen (194.25 kg/ha-1), while the 
availability of phosphorus (18.03 kg/ha), potassium 
(250.25 kg/ha) and sulphur (10.50 kg/ha-1) is medium. 
The treatments consisted of with four sowing dates as 
main plots viz. 25 September, 05 October, 15 October, 
and 25 October 2011 and five varieties viz., Rohini, 
Kranti, Coral-437, Maya and PBR-357 as sub plots, 
designed in split plot with three replications. The all 
varieties belong to (Brassica juncea) Indian mustard. 
The crop was fertilized with a uniform dose of nitro-
gen, phosphorus and potassium @ 120, 60, and 40 kg 
ha-1 respectively. Sulphur was applied as per treatment 
through elemental sulphur. Two irrigation were given 
to the mustard crop first irrigation was gives at 30 days 
after sowing and second, irrigation at flowering stage 
of the crop. Five plants were randomly selected and 
tagged in each plot, dates of phenological event (Patel 
and Mehta 1987) viz: growth and growth parameter 
yield and yield attributes, and others parameters such 
as quality attributes were recorded from each treat-
ment. Seed yield from each treatments were recorded 
at harvest and expressed in kg per ha. Daily weather 
data such as rainfall, maximum and minimum tempera-
tures, relative humidity, evaporation wind speed and 
sunshine during crop period were collected through 
agrometerological observatory of the university. Since 
mustard is indeterminate crop, its flowering and siliqua 
formation phases take a long time. According to vari-
ous phenological events from emergence to maturity, 
whole life cycle of the crop was divided into vegeta-
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             Plant height (cm) Days taken                Leaf area index 
 to (50%)  
30 
DAS 




D1 (25 Sep.) 6.09 13.07 47.23 106.52 110.99 47.46 2.10 4.34 3.63 
D2 (05 Oct.) 6.13 15.43 51.94 117.15 122.05 48.57 2.48 4.78 4.00 
D3 (15 Oct.) 6.34 15.86 58.09 131.02 136.50 51.64 2.55 5.34 4.47 
D4 (25 Oct.) 6.41 16.04 62.28 140.46 146.34 53.19 2.57 5.73 4.79 
SEm± 0.19 0.46 1.47 2.18 3.63 1.52 0.07 0.14 0.07 
CD (P=0.05) 0.67 1.59 5.10 7.53 12.55 5.27 0.25 0.47 0.26 
Varieties                   
V1 (Rohini) 6.07 14.86 50.54 113.97 118.75 47.25 2.38 4.65 3.89 
V2 (Kranti) 6.13 15.02 54.46 122.83 127.97 48.78 2.41 5.01 4.19 
V3 (Coral-437) 6.21 15.33 59.37 133.89 139.50 54.42 2.46 5.46 4.57 
V4 (Maya) 6.08 14.98 51.52 116.19 121.05 47.07 2.40 4.74 3.96 
V5 (PBR-357) 6.20 15.30 58.55 132.05 137.58 53.57 2.46 5.38 4.50 
SEm± 0.16 0.41 1.76 4.32 4.20 1.33 0.07 0.16 0.15 
CD (P= 0.05) 0.47 1.19 5.08 12.45 12.11 3.84 0.19 0.47 0.42 






tive, flowering and siliqua formation phase, and entire 
growth period corresponding phases were summed up. 
All the data were tabulated and analysed statistically as 
per the procedure suggested by Panse and Sukhatme 
(1978). The ‘F’ (Fisher's) test was used for judging the 
significance of the treatment mean at 5 per cent prob-
ability level. Whenever ‘F’ test showed significant 
difference, the differences between treatments means 
were further tested using critical difference (CD)  
values.  
RESULTS AND DISCUSSION 
The result and discussion of the preceding are hereby 
discussed briefly. An attempt has been made to inter-
pret and explain the results with a view to understand 
the ‘causes’ and ‘effect’ relationship among growth, 
yield attributes, and yield quality of the mustard crop 
observed according to dates of sowing and varieties. 
Effect of dates of sowing 
Agronomical parameters: Thermo and photosensitiv-
ity of oil seed crop limits the sowing period. Very  
early sowing causes the mortality of tender seedling 
due to high temperature. However delayed sowing also 
reduce the production due to poor performance of the 
crop as the result of reduced growing period, has tens 
maturity and ultimately causes the reduction in yield. 
Besides, westerly hot winds accelerate the maturity 
and thereby reduce the yield. Therefore, to harvest a 
good crop, sowing at appropriate time which provides 
congenial environment is utmost important. Initial 
plant population of the crop was maintained properly 
by thinning.  Since soil moisture in the seedling zone 
was not a limiting factor for germination of the seeds 
of the crop pre sowing irrigation was applied in all the 
four dates of sowing. 
The dates of sowing brought significant variation on 
different agronomical parameters recorded at succes-
sive stages of Indian mustard, viz. initial plant stand 
per running meter, Plant height, days taken to 50 % 
flowering, leaf area index, dry matter accumulation 
plant-1 and number of branches plant-1. Initial plant 
stands per running meter of mustard was not influ-
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Table 2. Number of branches plant-1 and dry matter accumulation (g plant1) as influenced by different date of sowing and  
varieties. 
Treatment No. of branches (plant
-1) Dry matter accumulation (g plant1) 
30 DAS 60 DAS 90 DAS at harvest 30 DAS 60 DAS 90 DAS at harvest 
Date of sowing 
                
D1 (25 Sep.) 1.42 8.92 24.89 23.51 1.50 15.54 59.81 102.21 
D2 (05 Oct.) 1.67 9.81 27.38 25.85 1.77 17.09 65.77 112.40 
D3 (15 Oct.) 1.72 10.98 30.62 28.91 1.82 19.11 73.56 125.71 
D4 (25 Oct.) 1.74 11.77 32.82 31.00 1.84 20.40 78.86 134.77 
SEm± 0.05 0.28 0.51 0.77 0.05 0.49 1.22 3.34 
CD (P=0.05) 0.17 0.96 1.76 2.66 0.18 1.68 4.23 11.55 
Varieties 
                
V1 (Rohini) 1.61 9.55 26.64 25.15 1.70 16.62 63.99 109.36 
V2 (Kranti) 1.63 10.29 28.70 27.11 1.72 17.92 68.96 117.85 
V3 (Coral-437) 1.66 11.22 31.29 29.55 1.75 19.53 75.81 128.47 
V4 (Maya) 1.62 9.73 27.15 25.64 1.71 16.95 65.24 111.48 
V5 (PBR-357) 1.66 11.06 30.86 29.14 1.75 19.26 74.14 126.70 
SEm± 0.04 0.33 1.01 0.89 0.05 0.58 2.42 3.87 
CD (P= 0.05) 0.13 0.96 2.91 2.97 0.14 1.67 6.99 11.16 
D X V NS NS NS NS NS NS NS NS 
Table 3. Yield attributes Seed yield, stover yield, and harvest index as influenced by different date of sowing and varieties. 
Treatments No. of siliquae Length of No. of seeds 1000-ssed Seed yield Stover yield Harvest index plant-1 siliqua (cm) Siliqua-1 weight (g) (q ha-1) (q ha-1)   
Date of sowing 
              
D1 (25 Sep.) 239.82 5.68 10.91 4.39 14.02 43.84 24.36 
D2 (05 Oct.) 263.74 6.24 11.21 4.44 15.42 48.21 24.31 
D3 (15 Oct.) 294.96 6.98 12.54 4.68 17.24 53.92 24.31 
D4 (25 Oct.) 316.22 7.49 13.44 4.74 18.49 57.81 24.31 
SEm± 7.75 0.17 0.34 0.14 0.41 1.69 1.04 
CD (P=0.05) 26.81 0.59 1.17 0.48 1.42 5.86 3.58 
Varieties               
V1 (Rohini) 256.59 6.07 10.91 4.56 15.00 46.91 24.21 
V2 (Kranti) 276.52   6.55 11.75 4.61 16.17 50.55 24.47 
V3 (Coral-437) 301.44 7.14 12.81 4.50 17.62 55.10 24.40 
V4 (Maya) 261.58 6.19 11.12 4.47 15.29 47.82 24.22 
V5 (PBR-357) 297.28 7.04 12.64 4.66 17.38 54.34 24.31 
SEm± 8.30 0.21 0.34 0.12 0.56 1.50 0.94 
CD (P= 0.05) 23.93 0.61 0.97 0.35 1.63 4.34 2.72 
D X V NS NS NS NS NS NS NS 
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enced significantly due to dates of sowing. Crop sown 
on 25th October produced significantly taller plant over 
25th September sowing. Dates of sowing had no sig-
nificant influence of days taken to 50 % flowering of 
mustard. Due to higher leaf area index at all the stages 
(Table 1) and higher number of branches plant-
1recorded at harvest as shown in (Table 2). This could 
be ascribed due to prolonged vegetative growth period 
because of congenial environmental conditions, espe-
cially atmospheric temperature which formed a basis 
for rapid cell division in the meristemmatic tissues of 
the experimental crop which led to better growth  
attributes under normal sowing (25thOctober). The 
early sown crop experienced sub-optimal temperature 
regime, especially second fortnight of September 
which retarded their growth as compared to those 
sown either normal date 25th October or mid-15th Oc-
tober. Shorter plant and lower LAI under delayed sow-
ing of mustard crop in India have also been reported 
by Singh and Singh (2002), Kumar et al. (2002), 
Kurmi (2002) and Panda et al. (2004). 
Significant variation was also recorded in dry matter 
accumulation plant-1 due to different dates of sowing 
(Table 2). Crop sown on 25th October accumulated 
significantly higher dry mater plant-1 which did not 
differed significantly than those sown on 15th October. 
However, crop sown on 5th October and 25th Septem-
ber accumulated lower dry matter than 25th October 
sowing. Accumulation of dry matter in the plant is 
directly related to their vigorous plant height, leaf area 
index and number of branches plant-1 which were ap-
preciably depressed as sowing were delayed. Drastic 
decrease in dry matter accumulation of mustard was 
also observed by Panda et al. (2004) and Khushu and 
Singh (2005). 
Yield attributes: Yield attributes like number of sili-
qua plant-1, length of siliqua, number of seeds siliqua-1 
and 1000 seed weight were successively decreased 
with early sowing of the crop (Table 3). However the 
difference between 25th October and 15th October sow-
ing were non-significant. Early and late sowing re-
stricted the crop growth duration and also induced 
early flowering. It is also reduced pod initiation and 
seed setting to a great extant as compared to 25th Octo-
ber. This might be due to the fact that low temperature 
during the month of September not only restricted the 
crop growth but also induced lower rate of pollination 
and flower abortion, shedding in early sown mustard 
crop. Similar results were also observed by Thakur and 
Singh 1998, Singh et al., 2001, Singh and Singh 2002, 
and Panda et al., 2004). 
Yield: Seed and Stover yield of mustard were signifi-
cantly affected due to different dates of sowing (Table 
3). Crop sown on 25th October recorded significantly 
higher seed yield as compared to 5th October and 25th 
September sowing mainly due to better translocation 
of photosynthates from source to sink. A similar trend 
was also recorded in stover yield of mustard; this might 
be due to poor growth and better translocation of pho-
tosynthates from source to sink. All the growth and 
yield attributes which determined the seed and stover 
yield of mustard crop, were adversely influenced when 
the sowing were done on early dates. Significant reduc-
tion in seed and stover yield of mustard in early have 
also been reported by several other workers (Panwar et 
al., 2000, Khichar et al., 2000, Singh et al., 2001, Si-
hag et al., 2003, Panda et al., 2004 and  
Khushu and Singh, 2005. 
Effect of varieties 
Agronomical parameter: The maximum plant height 
(cm) was recorded for Coral-437 which was signifi-
cantly superior to Maya and Rohini at all the stages of 
the crop. Increase in the plant height (cm) was  
observed at all growth stages of mustard crop except, 
30 DAS.  
The maximum leaf area index and Number of branches 
plant-1 were recorded with Coral-437 which was sig-
nificantly superior to Maya and Rohini at all the stages 
of the crop, except 30DAS. Dry matter accumulation 
plant-1 was also higher in Coral-437 which was signifi-
cantly superior to Maya and Rohini at all the stages of 
the crop, except 30 DAS. Days taken to 50 % flower-
ing were also higher in Coral-437 which was signifi-
cantly superior to Kranti, Rohini and Maya. (Table 1 
and 2).  The probable reason may be attributed to  
genetic characters of Coral-437 which has higher  
capacity to utilized the photosynthates more efficiently 
through maximum leaf area index, number of branches 
plant-1 and ultimately the dry matter production, the 
similar findings have been reported by Bharadwaj 
1991, Kumar et al., 2000, Shukla et al., 2001 and 
Chaplot et al., 2012. 
Yield attributes: The maximum number of siliqua 
plant-1 was recorded with variety Coral-437which was 
significantly higher to Kranti, Maya and Rohini. This 
was due to higher number of branches plant-1. The 
maximum length of siliqua was recorded with Coral-
437 which was significantly superior to Kranti, Maya 
and Rohini. The maximum number of seeds siliqua-1 
was recorded with Coral-437 which was significantly 
higher to Kranti, Maya and Rohini. (Table 3). It was 
attributed due to genetic characters which truly indi-
cated of total photosynthates production, have been  
reported by several other workers: Kumar et al., 2000, 
Shukla et al., 2001 and Chaplot et al., 2012. 
Yield: The seed yield of mustard mainly depends on 
the number of siliqua plant-1, length of siliqua, number 
of seed siliqua-1and test weight as these character have 
high degree of positive correlation with seed yield. The 
variety with Coral-437 produced higher value of seed 
and stover yield, which was significantly higher to 
Kranti, Maya and Rohini (Table 3). (Bharadwaj 1991) 
reported that Varuna showed significantly higher seed 
yield and siliquae plant-1 than Kranti.  The similar  
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results were reported by Kumar et al., 2000 and Shukla 
et al., 2001. 
Conclusion 
The highest seed yield and oil content % was com-
puted under 25th October sowing, with Coral-437 vari-
ety. 25th October sowing with Coral-437 variety 
proved that most remunerative and economically feasi-
ble for cultivation of Indian mustard under the agro 
climatic conditions of eastern U.P. 
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